Comparative proteomic analysis of proteins involved in cell aggregation during neural differentiation of P19 mouse embryonic carcinoma cells.
Cell-cell interactions play a crucial role during embryogenesis and are enhanced during cell aggregation. P19 mouse embryonic carcinoma cells can differentiate into neural cells by the addition of retinoic acid (RA) or by overexpression of the Wnt1 gene, with both processes dependent on cell aggregation. To identify molecules involved in the cell aggregation process, two-dimensional gel electrophoresis (2DE) was used to establish the cell aggregation-associated protein profiles. MALDI-TOF/TOF was used to identify 71 protein spots with differential expression patterns. Among these spots, 54 were differentially expressed in both P19 and Wnt1-overexpressing P19 (Wnt1/P19) cell aggregates, with 42 proteins up-regulated and 12 proteins down-regulated. The other 17 spots were differentially expressed only in Wnt1/P19 cells. The expression patterns of 5 cell aggregation-associated proteins, N-myc downstream-regulated gene 1 (NDRG1), 14-3-3 epsilon, 14-3-3 gamma, acid calponin and cell division control protein 2 homologue (Cdc2), were confirmed by immunoblot and RT-PCR. To further investigate the relationship between cell aggregation and neural differentiation, NDRG1 expression was inhibited by RNA interference during P19 cell aggregation. Silencing of NDRG1 reduced the size of cell aggregates and the expression of N-cadherin, and it also impaired the RA-induced P19 cell neural differentiation. In conclusion, this study provides new clues for the possible mechanism underlying cell aggregation during pluripotent stem cell neural differentiation.